Painful stimuli induce in vivo phosphorylation and membrane mobilization of mouse spinal cord NKCC1 co-transporter.
The Na+ --Cl- --K+ isoform 1 (NKCC1) is a co-transporter that increases the intracellular concentration of chloride. NKCC1 plays a critical role in neuronal excitability and it has been recently suggested that it can contribute to hyperalgesic states by modulating the chloride concentration inside nociceptive neurons. In the spinal cord, trafficking of neurotransmitter receptors from the cytosol to the plasma membrane has been demonstrated to contribute to the development of hyperalgesia. However, it is unknown if trafficking of co-transporters can also occur in the nervous system or if it can be induced by painful stimulation. In this study, we have induced referred mechanical hyperalgesia in vivo by intracolonic instillation of capsaicin in mice. Using subcellular fractionation of proteins and cross-linking of membrane proteins we have observed that intracolonic capsaicin induced a 50% increase in NKCC1 in the plasma membrane of lumbosacral spinal cord 90 and 180 min after instillation, in parallel with a similar decrease in the cytosolic fraction. These effects returned to basal levels 6 h after capsaicin treatment. Intracolonic capsaicin also evoked a rapid (10 min) and transient phosphorylation of NKCC1, however, intracolonic saline did not produce significant changes in either NKCC1 trafficking or phosphorylation and none of the treatments induced any alterations of NKCC1 in the thoracic spinal cord. These results suggest that phosphorylation and recruitment of NKCC1 might play a role in referred mechanical hyperalgesia evoked by a painful visceral stimulus. The time course of the effects observed suggests that phosphorylation could contribute to the initial generation of hyperalgesia whereas trafficking could participate in the maintenance of hyperalgesic states observed at longer time points.